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m m * 

[0002] f^^;?)^^. Tiad) • (2){c^5^-rJ;9^c^%2»l^i^-if~^^^sMit^tLTV^5o 

[0003] (i)i?y;ttt*i|#rF:5:i^ioj;9^.^. ^^M(D\)^yi^:^h'7^^m(D^^mi^^—^ml^x-ii 

[0004] *-r. nM<Z)i|^^^*:S«100±{C. nMi^^^'K^101-®ttjll02-p 

[0005] igV^T, pMi>75/Kgl03-pM='V^iJ^h^l04{C, :^h^-^-^'^(D])^yi^l057f)m^ 

[0006] ^hi^. 30 S <^^B^B^S{-<toT. Vyi^l05tm^-^^>y^mi06t<D^m^mo 

[0008] r<Dj;9/.eil^^^^lx-if^^-e{i, if^ail' ;m^ti(D|ll9#BBJ 

[0009] ^m-W-^U^mr\h^^hfMZ.^ — ^{C^5/5^>^"LT(llH|(D^(7) 
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[0010] ^(Df^. ii2c7)iH^^^i— ifB^ffM$«fci^{-. mi<Dmmi^±(Dm2(Dmm 

i|#fF:5:fi^2:!|#^2001 -244569-^^^ 
coon] ±sHLfcJ;9'i(l) - (2)0^^^*:i. — if^^^Tii. TiE(Dct5^iPp^M(Pp^Ml-Po^M 

[0012] {mmi) 

[0014] ^rT% i)^t^^x.otmm^n^-r^<. v^m^'>h^mio7^^.^\.fz.mwmm 
[0015] ^(DX-o^a. mM^^^^m-thtz^. pmMMio9^vy^j(Dmmt.xm^^^t 
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[0016] ^LT. rcDj:^/^^^ immm:^-ti) tm^^t. ^^mw^—fm^i!)K m^(Dm 

[0017] {mm2) 

[0018] Jr^^S^iciti, ^l(^^Jil^(D^_hji(DdiIll]{c:^e(aLT. ¥^frS1S<^ffiJ:i(::'bt£b 

[0019] PUfc-f^i. |gl9{v::^-rJ;9t-. mi<7:>¥^^*:^-if^(Lii')^^fig1-5mi<?)» 

(L12' ) ^mf^-r^mza^mmi^^^f^-t^'^^Bf^M (^20 s (o^H^B;5fe;g) 
[0021] mc. mi^ s o^Hi^Mi^2ip] s (D'^^Bf^^mt^. -m^^y^^^i:f\^x 

[0022] ^LT . r(D Jzp/^^^HtiO^V ^^*fiicS^S<D®±{c:. ^2(r)^2»^!|cix-if (LI 

2')(D'^^Bf&M^mt. ^(D'^^Bmm<^i^'^-t<fj:^o ^(ntzjty. 
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[0023] pmmi>b^y^?^mm^m^-t^:Lticx^x. nu(Dmm. M3txm^o 

[0025] ^mm-t. ^mw&Wi±.(o-:>J(Dm\z.^m^^y~^m^^nhtth\^. rcD^i^ 

mmf^j:mt:^^hms^^rix\^^^o 
[0027] z.(DXoi^. mimmm^mimmtm2mmt(D2mmmii^'r^-tx\^mtim'^ 

o 

[0029] o^t). ^mi^^—^mi^. p^h'7^y^x^^-Dmm\^tiVyi^^^n?>]}yi^M0.T. 
ui-'^^n^xoi^^i'^xioy). ^(D]}yz^mf^TMm^. mimmifmTM^n^x 

[0030] ii2iiWii5cxfi^tToT. mmm±\:i. m2mm^. ^mi^i—^m(D 
--m<Dmnx^h.4^^^J:mmxifm^^i:=bi:^^^:^£^x\^^?>o 
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[0033] -t^t. m^^Ami::isn^^^mmmi^^m'74i^)tK m2mmtm^j^hts:\^\ l 

[0034] fj:i6. ^imm<Dfmmn. m2mm(DmmxK)hm^:iti>^ti^-^\^^\ M^i^m^n. 

[0035] rtt(cj;5<t. -^^m(Dt^iz. mmm<Dm^^^Mm-(Mm^j:tMz.. mm-t^i 

[0036] ^(D_h. ^^mi'ix^xm^mm i-^^mmm) ^mmrt^m^. m2mMx.^h+ 

5o -r^t. m^':^mx(Dm2wm(Dmm(Diwi^^^vkm\zmm-r^^ti)^x^^. 
[0037] ^/c. v^y'^-b-m.wmnhfix\^^m^. mx.\-timk(D^mw-mwL±.\^. ^—^ 

[0038] o^«9. vyi^wmT.m.xmm(DVyi^^jfm^'^x\, ^^m^. ^2mMmm.TMx 

t^l[^^^fi^i.o\:L^^'^X\^h^ 
[0039] r(^j;e){;iLT4o4ttt\ ±m.X^tz.^M^^%h^^X.o\z.f^^fc^X^^o 
[0040] ^fc. Jll^. 1g^^tt^tlfcy5/v?P±^E^6fg;65?}^^^tt5J;9{;i 

[0041] 0^19. *^0^<7)^2»#:i/— 1f~*^(DM^;^&-C-(±. y^/v'Jf^iSfeXaTr-^itbnfc 
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[0042] -m^x^t. wm^titz.mi'^mm) mimm^mj^^ti^j^^^^x^i^^j:^. ^ 

[0043] *^0j<Dij^3g^^u-if^^-e{i. mimmmmii. m2mm(Dmmx'oi, 

[0044] :irncx^t. --t^c^irttc. mimm(Dm^T!immmm)^j:tzibi^. mm-t^x. 

[0045] /^jb\ mimmmf^T.misxrj^m2mmm^T.m^isn^. <pts:<th—:^i-i. 

[0046] y7^;^-:7^fe^ffiv^t^^^. mm^^hmm^x(D^ ^mt^m^^^-t^mm^^^i^ 

[0047] *fc. :^mn(D^m-w^~^m^(Dm^:)5mx\-t. m.m(D'jyi>(Dmm.^M^ 

[0048] ^UT, ^¥#^V-1^*§P?f0^Xm{i. ^^WLn(D^m^W-^^B^Wzlin&^t^X. 

[0049] m^\-f. ±M(Dm^TM\^. m.\^m^m.Wi-^~^t\^^xwj:^xio'o. #i^*xm 

#^^f$:w-if j:5t^^£o-cv ^;5r<^m*Lv \ 

[0050] rni^ct^.^:. ^^f^i^— !f ®?I^^xm«. ^^^f^^u— ifS (^^^f^^w—if IfP 

-1f~^^ff^^^it5fci6tc{i.1tmi^P^(^^2^l4^^BBfifeSxm^s^t;btL^J:9 
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[0055]. o^J9. ;^^0^(Dij^#f^L— if^^^(DMat^?fer-(i. ^^ra^SSco^^l^*-^ 

[0056] t^*-e{i. l^-eCllslT') . ^mi^l^-^m^m^m^it::^y^^^^') LTV^fcO 

[0058] Lfc;5So-C. m^^ti:^i^^^.^J:M^m^^tX\ SttS-r5¥*#:£«±f4. @ 
[0059] h^(n>m^^fi:^mW-'i^fHY^WlLm.X\-^. Htll5|5^<7)^#^;i$B^B^SXm 
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[0061] mmmm(DmM(Dmmn:i^^:^^^^mi^i^~'fm^(Dmumx^h^o 

[Igl5E]*|§B^cD^Jfe(Off$*j5{^75^;?)^^#^f^l/-if^^^C)M^;^?fe^^-t-XmilI 

[|ll5F3^^PJ(75^Sfe<7)?f^#,5tC;^)-/5--5^^#:i^-lf*^<^i^it::^^^*-t-Xmil 
-efcoT. |g3^|5tg(^^^f*:^Bl^ftXa^^L-CV>-5o 
[lll6G]7^|§0^cD^*fe(D?f^^i5{c:75>;6^-5¥Wf*:i^-1f^^(^$!i3t;^fe^^i-xaill 

-CfooT. ^3l^|5W@(75!^.*xm^^LTV^5o 

[11161];*:^^ 0^ (7)||JS<75ff$^5 ic:* ^75^'5^^#:ix— if *^^(D®i3t;^?*Sr^-r xmiEl 



1 ^'^i^mm 

5 pm='>^i!7hm if®) 

6 y yv^ 

7 yxjy^m 

9 ^laii 

10 ^2mm 

11 nS«11(^2M«^^) 

12 'Mmm) 

22 «Ji«5t(^l^H^B^S®) 

23 nMi^'^^yKgC^^^*:^— 

24 (^^ftsu—if g) 

25 pM^7-;/Kji rS) 

26 pM<^GaAsg i^Ng;^)^^^^:!/—!^;!) 

27 y^/i^ 

30 ^iitiiit (^2iiigH^B^«^ ; ^^mi^ly-^m) 
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31 mmmmms'^^Bf^Mmr^mwi^—^m) 

38 y^/v? 

42 pmmimimmm) 

43 pmrnimmmm) 

44 nm^(M2mm^) 

LD1~LD5 i|^3^f$l/— if^^ 
LI 

Lll !f*p 
L12 ^##:b—if*p 

o 

[0064] mmmmn 

[0065] <||l|Hli<^Jis^^H;?KS(^1^0^Bj^ft)> 

-(D^^^U— if^^^LDlT'fi, n§ii?75/Kji2-Ste«3-p^^7-;/KJi4'pM=t 

[0066] /<^jb\ nM^75/Kjl2-?£'|4ji3-p§J^75/KJi4-pSi='>i^^hJi5{i. ^1|h]S(D^;§ 

it^1tsfei-5J;9{-?:^o-r^^'5o 0*19. nM^75/K^2<bpMiJ^75/K^4i{4. ^{^m 

[0068] -tLT. ZcDXo^ii^^y'y^^T^mi^^mf^^'^^fz)^. S'l4ji30/-^>K^>5/yac 
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[0069] /^ib\ ^^mi^^—fm^l.^)l(Dmyt'i^m•i. iisi^ms^mf^-thm. m^^co 

[0070] ^/c. i£i^M5;ij^;i:T. it^^MtSlt. nM^7-yK;i2<t(7)rBT(C. nSJ^<-;/7z-SM 

[0071] /iis. ±K!:LfcnSi^'^5/KJi2-St^Jl3-pi!ii^7-;/K^4^¥^f*:i/— if^t^^ 

[0072] Sfc. ::(^¥#f*:w-if'Jl^jf^^-rsxa(rr-ef±, ±lHco^^^2^^H^B^Sxa 

[0073] <ys/v^(^ff^J5ife> 

[0074] tir<^I5iP^T(*. yy>'6(D;^h7-ry;^[^(i. if m^itLD 

[0075] ^tc. ^mi^^-^m^hDKDmm'Doh. vyi^et^mi^x. ^mi^m^m^ 

[0076] <m2[HlgOMBl^S(lg2^^^ft)> 

y-;/v^6(D5^®^|^V^T. ®^)?c:/p■>^jl7;0S?FM$^^^J:9^-?'<eoXV^^,(m^5it■7"P^/ 
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[0077] m»^7~0 5/^ji7{±. i^f^m3{zi!^A-r^'mm.(Dm^^v^yi^6(oy^m(D?i~{zmi2^ 

MOCVD (Metal Organic Chemical Vapor Deposition) S^S^>ffiV ^fcM+Bfi^At:: 

[0078] (pmmmm^f^) 

[0079] ^2^^^— if m^LDK^iffilC, Ml«^S9755ff^J55c$tlfcm (^IS 

[0080] 

[0081] iiiM9o$tJN-{i. vyi^6(Dxm^m{ii-r^^^Pfm. 't^j:i^-tbmiX'(D 

[0083] «||2(DmM 

ll2amo{i. ^^^f$<i:^5SM-^*4X«$tbSJ:9l-/.^o-CV^5(ll2 

[0084] ^LT. :icom2mmiOi-i. V^yiy6<DX:tjm(Dm^iir^j:i:>-h. i[S®Al-^SffiA2) 

■Baj;tfJlO~30Mm|51TTffM$tt5J;5f-7:^o-CV^'5o t-tc. ^2 
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[0085] Z<DX'?i^. ^»^®(Al-A2-Bl-B2);6^^^rs^L-C. |g2m^ll0y5%M^tL-CV^5<O 

:; [0086] m2mmio(Dmm-i~^. mimm9(Dmm-Mhm<ifm^tix\^^^o M^it. m2m 

mmiAK m^(D^'^mf'^uwi^iiLmi^x\,^^t. ^^mmi^^mjiumi^m 

[0087] L75^u^;ose>. ±i!^(Dx^iz^ mm(Dmmunxh^m2mmio^K m^cD^tm 
iim^^hmthx^m^thxi^^^m^s m^6^mmi^mmmmim2mmio) ^m^^ 

[0088] {nmmm<Dmm 

imm^ti=5Xo\^ti:^x\^^^o ^LT. nmm,m(m2mmm)iii^. ^mi^mmt 

:t~^'y^^iy^^h^^tim^<bti^mmmixh^^tmm\^^ \ 

[0090] Sfc. nMS@ll{*. pMMSOM^. fcSV^{lpiy«1^8(75?F0i55c(:i5tiIoT. 

[0091] <^^^5^gi^cov^T) 

[0092] Mtau/ciSffiAl •MA2{c, ^mm^M0.U y<~:m(D^=^y^^X:lj{^iz 
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[0093] 7:tib\ ^^#:i/-ifm^^LDl{i. ±TS^(v^-^>^'>3>'i?->>>')L-C. y— K®^ 

[0094] — nMmi^ii(-{i. y^ir#VK,=^^(7)ia,^(lg]^-iJ:-r);5sSic^tL5J:9{-^£ 

[0095] C^a^^^l/—- if^^^LDlCT)^^ (DWm^^^ ^X] 

[0096] ^LT. p^®@8{i. ^imil9^. C<7)^imil9^M9^2«1110<b;6^e>^t^$tl. 

[0097] -rs<b. rcDjz^'ie^^^*:!^— y'^^LDl^Miti-5;^feTit. pffl:M8(OM3tX 

[0098] ^mW^—^mi^. >^h7-r^t>cr-7!»-o|^®Lfcy-yi^6;6S^ltbnTV ^ 

[0099] 0*19. *^0.^<DiH^^#:u— tfm^^Oi^ig;^&T'«. ^mi^^—^mi^. :^h'74 
y:yv=Jf$ii5cXmf^lC. mi«<lff^i5^xm^^ToT. ||l«t^9^. y-;/v^6cDii/ne<,i:t 
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[0101] :Ltn^x^t. ^mm(D^^mi^iy~-fm^hDi-x:i-i^ mimm97!}K Vyi^eo)^^ 

[0102] ^<D±, ^2m^iott. ^mi^\^—fm(D~m(D^m^'o-h. ^b-^4X(Dmmt^i 

[0103] i-^t. lS^^5>^{Cio}t6-^#Plffi®(--^rJ7^>';(iiS®Al-A2-Bl-B2));eiS. 

[0104] ^fc. if'^^LDl-^fi. lllBll9(7)IIJf:{±. ^2SI110(D 

[0105] {.mMm^Wil 

. [0106] :^mm(Dm2<Dmmmm:dK mi<Dmmmmtmmir^;^j% ^KDmmimim 

[0107] m^\-t. I212fc^-rj;9(-. minM'Bf)^. ^>^<e<<ht>. y^/v^ecD^ffi^-g-^^A. ^o^o:: 
^<>x.o\^\^x^^)-yi^e>tm:)5\^(D:^Vy^-yma^^f^^Miio\z.f^^ 

[0108] ^LT. t^ti^^X.o-^^^Vy^y-^(DmmM9X\^^ Y;^[^(7)S${i. ||2ffi1^10(D 
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[0109] Z(D^o^j:^^mi^i-—^m'^LD2'C;htii-£. ±il!(7)^^f*:L— if ^^LDll^^^fc: 

[0110] ^/c. mim.m9a. m2mmiox^h. +5J■{-#<^«^oTv^5(7)T\ ^^mi^xm^f- 
'Mi-^m^.mimm9Am\t'^ti^-ib^fG:mi^^mm-r^^tt^x^=5o 

[0111], iitz^ ^imu9X'o-hm^^m2mmiot^^ ]}yi^6(D::<h^-^y:fj\^(Dm^^^h—^ 
(Dmmmxxwm^ti^xoic^j^oxi^^^^ x^tzt^^x^ m^M<Dm'k\^. ^2mM 

[0112] ^fc. :i(Dx.o^^^v^^^mz.mimM9^m^n^t\z.x.-^x. 

[0113] imm<Dmmz'] 

m\'^ti^mtmm<Dmm:^ir^nm\^o\'^x\-t. iii-o^f -^^misu. -tt^sft?^ 

[0114] ^l(D^»#.<tffiitt"5.'^Ji. i/^^^VH;-— if^T-(LDl);5^ 

^l^o)i^^^^ils:^^sl±^c. m^(D^^mwu~if^(^(Dmxii2-D(D^m.i^i^—*fn 

(LI •L2) ) ^fii;t?)-^/W^t'— i^e/i^V^y^^^^O)) if ^^LD3 

[0115] ^LT. if§PLl-¥#f*l/-iflH5L2{i. ^l(^^Jfe?f^l^T?-|ft0^LT^ 

x±.mL.x^fdmmv^wm)^^-r:b^mw^-^m.i -1.21)^ i^^(D^m 

[0116] /£*3. r(^#ijTi±2o(Z)ij^^^l/— if|f|5Ll-L2i^ii;t5J:plC^.foTl/^'5*5, SoJJJl 

±(Dil^2»^u-if ^^IBp-rS J:^ \:Lmf^^thX\> ^Tt> \ 
[0117] ^LX. ^##:^-if*^LD3-e{i. ^##:^-if BLli^l^^^*:^ — ifL2i:<7)rBl 
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[0118] fjiis. r<D5>sfi«i2{*. mx.\-£. ^^mwi^—fnhl •l2{c:. pmmms-nmmmi 
[0119] m^it. ^Mmi2ii, pmmm8-nmmmii(Dm!=i^m. m^m^. 

[0120] ^fc. -05>^^#12(Dff$i5lc^nfci(^3»#:i/-if*i^LD3-r'«. ^^?tl2{^^im 
2i:i J;oT E^btLfc^#fi^u-1f Ji CD-® };i>E*;^;; LTiStt ?5tLSi^i^^^5 

[0121] ^COfcJ?). i^'*^^LD3T-(7), mi®«9joj;T^^2m<110(D?i^frfeXS 

o 

[0122] ^j.±(Diio\^^ ^jy'jQiumwinnhnx^ ^^m-k. irf£t>^\mk(D^Mwmm 

\y—^%^^-t^^mW\y~^% (Ll •L2) 56S^S^ISfte>n-rv ^a^^-^T'fco 

[0123] -0^19. y5/v^?f^^xmT:\ ^^(Dy^/i^e^ff^j^^^Tv ^6:^-^-. m2mmBf^-x. 

[0124] r<Dj:9{-b-C^3{tfi. _h34Ufc^m(¥^^l^-lf*^LDl-LD2W$^m<tl^ 
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[0125] t.tz. if*^LD3-e^i. ^1^^9/5^, m2mmi0X^i:,+1^i^M<^j:'O 

*^^LD 1 • LD 2i: (CT^t o T V 

[0128] rtbt-ct-Si:. ff^^$tLfc^Sl^l2(c:{i, ^imiS9;6S?FM^tL/^v^ct9i-^<e6. ^ 

[0129] mmmmA\ 

[0130] ^20|lit?|^SttB»i-6,^Ji. ^>:/^//Vf-A§ic^¥#f^l/-lf*iF-(LD2);6- 

t>t<7)) m.^(Di^m-w^—^m:i<Dmx\^2-^(D'=^mw-^~-^u 
(LI •L2) ) ^m^^-^^^^'tf~-j>,m.(D (^y^^])^yi^^-(y<D) ^^mw^—fm^ti.fz. 
^t^wmt\^x\^^^o 

[0131] ^Ur. ^^i^l^-iFa5Ll-¥2»#:^— 9-m2{i. ||2<75^]!iSff^^r'lft0JLT# 
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[0133] ^b-r. ^^^*:i^-Hf *^LD4-C{i. 4^^#:i/-1f^Ll<t^t^^*:ix— if tPL2^(7) 
[0134] /^*d\ r(7)5>lt?tl2(i. ±3zt!|5]1t. ^Jx{i\ !ffPLl-L2t;i. pMm^SS 

[0135] ^y;ttt\ ^^mi2{i. pMm^^58-nSim^iii(Z)?F^j5KHu. fc^v^tt. Mmm^. 

[0136] *fc. ::©:9-«l^i2<DJF^^$ttfc^*^^-lf*^^LD4T-«. i^mmi2{zmim 

^fflV^T. ]^tR6^{^(-r^^^*5#^^^*:i/-if^Ll-L2(D±ffi<Z)^{0. 
m^^9*3j;t)«^2fl:1^10);6Sjf$j5g$tb?)J:^tc:;:foTV^5„ 
[0137] J^±(Z)J:9/£^^#:i^-if *^^LD4-r-$>tLfi, iizliL-C^fc^^^*:^^-!^ ^^LD 

[0138] mmmm3-4^}t^mL-timm'] 

[0139] 0U;t{^. ±^!ibTtfc^*fe(Off^^3-|IJfeOff^mT-{i. ^^mi^^—^m^l •L2 

[0140] mmmms<Dmmm. -^tzn. mmcomm4(Dmwmtu-t. ^m<^^*f*i/- 
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[0141] ^S^(D^^#:i^-if"fPLl-L2(7)^^^:^;6S#>er^/^5J;^lC/^orVN-2>^ 

[0142] r(Dj:e»(cb-c*5{t{±\ iiiffl:i^9*5j;tj«^2m^iio^pi— (Dm^s#;|s|-^>^i/^r. 

^l^-if SBLl •L2{c:f£:;C-C. mi«@9*D j;t)^^2«^^10^M>'.^^«1^m-effM 

[0143] V ^-rtbc^m^T-fco-ct. mm(ommz'mm.(DmmAt. isj^c^j^ffl^m^ 

[0144] *fc. ±i&Lr#/c^^^*^— if*^^LDl~LD4-efi. ^^y'JQl.^Z.W^'ih^m^ 

[0145] [M(Dff$lB5] 

-^iJ<!rLX_bi!iU/c. ^^(^^3^^l/-ifg|5Lll-L12^5. lLV^tcM/<^5^ 

. lEl5A~l2|5F*5j;0ll]6G~|gl6K<Srfflv^T|ft0Ji--5„ t^^^B, #llffi{iiioV^-C. 

[0146] s^i^fi^Cift. *^(^4''il^^^:^Sr^i-6|glt^^^f^u— i^'^Lllt. ^^\^^'L- 

[0147] C¥^^*:l^-if*^^<^Kit;^&^-ov^T] 

(mini § (O^B^B^ft (^1^^bJ^*)> 
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[0148] ^<Dmmmm22(mV^^BmMm22;^mWl^-^m)X^li. AlGaAs^;^)^^/^^ 
nmi^^y^yl^m 23 • AlGaAs^75^b/<^5#Si-^#FS (MQW) (D?£i4Ji24 • AlGa 
As^7!i^b/£-5pMi5'y5/K®25-pM<7)GaAs®26/6S. r(Djl|iT% nSOGaAs^T't^ 
i5g$tbS^^#:»«21±{c(-t/£;bib¥^^l*:*«21»>e>)^^^tL5ct5{c:7^to 

[0149] /£jb\ r(7)i?V/l--^^nffi(7:)^jlt»:it22(^l^H^H^:ftji22){4. MOCVD^m 

AsT-fl|fiK$tLyt^##:S«ltt> 100 M mmWi<Dmm\^m^^tl^X^{^^j:^X\^ ^ 

•So 

[0150] ^LT. ^y/u^'rnmm^^f^^'^^fM^. nmi!^9^yVm23isXUpm^^^yh^ 
Jl25(D^^>-K^>s/:^^^vv^'— ?£'l4^24(D/^vK^>5':7°3^^vi-:¥"— J;i9t>;*c 

[0151] s^^^6*JtCfi. nMi^^5/KJl23S3<fcTJ?pMi^72/Kii250Aim^(AlJ4:^)=Sr. 

[0152] ^£jo. ?£14jl24Tii. %?fe(Z)t°— ( X 1) ^#^mi|c(D790nmHuf^tC/j:6ct 
[0153] *fc. pMi^^5'KJl250i^4'{C. y5/v?27<Dift$^^— ^tC-rSfci^O. 

[0154] T^^^D, w<D::J^5/^^^i?'>^h5'^-?— g<tb-C{i. p^i^^2/KS25(DAmfifeJ;t5t>. +^ 

(-'f£<^^$tLfcAlGaAs^GaAs(Z)$tl4^ffl V ^^^i/JS-etS, 
[0155] {Vyiy{LlimVyi^)(Dmj^) 

[0156] :L(DVyi^27(Dm'f^l-i. ^^y=f-'^<:ff^^^-t-<^mi^&^^^^i^^hXM^\ "ttl^^ 
y=f'-Y'^h{=^^y^>Vmm) ii'i^^iir^tii^X^xni^tt^o ^(DXo^J:^y^>^'^n^ 

:Ltx\ mi\Bi^(D'^^Bf^Mi:^x^xms&^titc'^^B(D-mm^^ti. ^h^^^vt 
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[0158] <m2IIIS(D^H^fig*(^2JgH^H^«)> 

])yi^27(DJ^}^7bmi^^t. ll]5C(c:^-rJ:5{-. ^^^2^S+^21(7)±{c( 

(i. ^V/l— v"Pt#3t22l^*5tj-^pi!iOGaAs^26{::) . 1120 @ (D^H^H|3^;R^tf 9 

[0159] ^LT. r<^||2M^J5feSt>. ^llH]B<D^fBj^feS<i:l^#{C. MOCVDfe^fflV^T 

[0160] :Sr#:e^{-«. m2m^B!^m^X-oX. pS<DGaAsJl26±{C. AlGaAs/&>???^«e6nS 
M 28 •GaAs75-f)7t^6nMJi29(7)|li-T?^ji$ii:/c^Jit»3t30 im2'i^^aMmS0 ; 
i)i#^l/-if Ji) ;6Sff^j^g$tL6=t^{-^ceo-CV 

[0161] AlGaAs>?)>^;:e6nMg28(DAl,mj?g{i. 0. siiDtj::^^^^!!!};!^^^^. :i 

.vyiy27(Dmmi^i^LWi^x.m^y'^yi!^mt\^xm-i^ir^xo\^ti:^^ 
[0162] t.tz. m2\B\ i <D^H^B^:ft-e(i. i^iih] e <D^^^Bf^mcx^xmf^^titz.mmmm. 

[0163] Wfci6. ^2[pJg<7)^B^j5KS;i(nMJi28-nMJi29)(D^Hmft> ||1Ih]S<7) 

#Sh1i ji 22 (nMc^^-^KJi 23 • fSt^il 24 • pM^75/Kji 25 • p§!i(^GaAsjl 26) J; 

[0164] <||2[alg(D^^fiKM<7)-^|^*> 

m2[niso^fB^S:6^ii-*5St. msDic^-Tct^i^. m2(D^^mw^~'^^Ll2(D 
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fete. GaAs<Dnmm29(D^^y^'^^^t^f^tl. Si^cV ^XAlGaAsOnMS28(D^->'9^ 

[0166] ^LT. GaAs(7)nMji29(D^5/^^^i5^'T'«. M®?^<^)^5/^-\':/h>6S^V^btuSJ;5 
{C/^oTV^So — AlGaAsC7)nSi)l28(7)3i:X^^^i/Tii. GaAstC^LTilif^tt 

[0167] 0-^19. n^Ji<tbT(^GaAs<Dn§^g29<bAlGaAs<DnMg28i:<Dni5,^^i5''T'(i. 
[0168] AlGaAs<DnMjl28(i. ^(DTiTM) {^'f4m-r5pMC0GaAsji26 (GaAs 

J^«6-r*D#ycV\ ^(DfM^. AlGaAs(DnMil28-eii. AlM^^O^O. 5lJ;'9tj;'C# 

[0169] m.m. :7ym. ^<yyT—h'yym^(Dm^(D=c.^y=^^'^h^m^^x^ ai 

(:ifc5p§!J(75GaAsjl26 (=3>^^h@26) 7)S^|±5i-5ct5}-^.tSo 
[0170] ^LT. r(0^i±iLfcipM<DGaAsS26O^®fi. IglH] S (D^H^^;gtCj;oTff^ 

9^-7^^oTV^6o Lfo^SoT. pM(75GaAsS26«D^H^ti{ii^<;^ttJLfcpM<?)GaA 

[0171] {mims(D'^^Bf^^m(o-um^} 

m^^X. *ai(D3i-;,^^>h(^J^fi^^^(Dt)(7))^ffll/^T. pM(?)GaAsji26i:. 
AlGaAs^O^bT'.C^pMiJ'^^/Kg 25 • fSttS 24 •nMiJ'^^'KJi 23,b-e1t^$iX^g22 ( 

[0172] [gl5E{;::^-rj:9t^. ^mWmm21tmiii'r^^X\ 

^'U ^l-1tH^BJ^:SJi22&^*-r5<fc9^v:7'«^oTV^So /^f^o, Cc^^s/^^/^'cDctt. 
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[0173] Lfc;6SoT. m2(DiH^#^^-if^L12^gBg-r^^^igc(7)^ffi(^^f2|s:S=K21 

[0174] <||3II]i(0|§H^B^S(m3*SH^Bfifeft)) 

^V^T. ia5F(C^-rj;9{-. MOCVD^fe^ffiV^T. iJ^^M*521(7)±};i. ^30 
^3MB^Bj^gfiM 31 ; !f Jl) ^?f^^^-1^5J:5 {c^^oTV ^5 (HS^Pi g (D^^ 

[0175] ^LT. r(D^3^^^:S{c:J;oT, ¥^#:^«21_b{c:, GaInP;?»^b^j:6nMS32 
. AlGaInP;6^^/^5nM^7-;/Kji33. AlGaInP;6^e>7'£6#mS^#F§l(MQW)(D 
?£t4il34. AlGaInP7)^e^^SpMi^7yKji35, pM<^)GaInPJi36, *5j;t)«pM(7)Ga 
Ase37/5^ r(Djl|i{caJi-r6<t9{-'io-CV >5„ 

[0176] r(D^y/l--^7^Dffl(^^g^tit31 (||3M^B^S^31) tt. MOCVD^M 

[0177] ^LT. ^Wi--^xntt3ti:-r5yc46t::. nM^9:yKjl33*5J;t/pM^75/KJl350 

[0178] =i:^*:6<JtCfi. nMi^95/K^33 joJ;r/pMiJ^75>KJi35(DAlM^(AlJt^) 

[0179] m^mSAXl-i:^ m^(Dif~^mMil 2)^mm^(D655ninmm^t^^X0 

[0180] */c. pmi^y'yh^m35<Dm^\^. vyi^38m^^<Dm6Hmm)<DM^^—Mi^ir^ 

[0181] /<f4b\ :L<D:i^'y^:y^':^hy^<—mtLX\-i. p^^72/Kji35<DAl,mj5gct'9>b. +57- 

(-ifi:<iS:^$tl/cAlGaInP^GaInP(^t-^*4^>fflV^6w<i;/i^-e#5o 
[0182] (^30 g <D|^B^Bfi)c:S^<^— ^l^*> 



25 



[0183] rC0|^56-ett. GaAsi6XU-AlGaAsm(DmM^(D:3:.-y^^:yht. AlGalnP^^Gal 

[0184] ^bx. co^*xm^MS^<t-e. ^i(^¥#i*:i^-ifffl5Lii±(;iM-rs. ^3 

[0185] i])yi^(j.i2mv^yiy)mm) 

[0186] r(7)y5/-^38(^ff^^{i. ^-;/^:/^'-r-<#^^i^^^^'fli^>y^>^<^-^^^i^rS 

[0187] /^*3. pSii^^5/K]i35(7)^4'i-. #V^^-y9=-^/^';^hy^-^— il^AtLTjbXrirlClJ; 

•9. Vyi^38(DM^^—^i'^-r^^ti'^X^^, 
[0188] <^4lE]i(D*§B^B^*(^4^rB^S)) 

. i5^://W-^7^ci^3t31tCiolt5pM<^GaAsJl37{C), i|4ls]S(D^H^B^:^^tT5J: 

[0189] /^4b\ ^4|g0%J55<;:i:{i. ^1~3[11 S (D^BBf^^trnmi^. MOCVDfe^ffil^-r^T 

[0190] ^L-C, ^^*:6*J{C{i. ||4*§fBJ5fe*{-J;o-C. pM(^)GaAsg37±{C, AllnP;^^?^/^ 
SnSJi 39 • GaAsf)^ib:^£^nmm40(Dm i^mM Lfc»S^tit4 1 (^41^ ^b^« ji4 

[0191] Sfc. rtLp3(DnMjl39-n§yg40{i. Vyi^38(Dmmi>Cii.m:\^X ^ M^'u^'^ii 
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H^B^K«0#o¥^1^6^/^^S?«cfc'9t3(£<IS^$nSi9i^^<foTV ^-5 (^Jx-fi* loot: 

[0193] imnmf^) 

[0194] <mi^(nMm^^-pMm^^)?i^^) 

[0195] *fc. ^l^^mi^l^~•^^hll'^2(D^mi^l-~•*)'^l.l2(DmJ^^tlt:.^^mi^m 

[0196] m^'T^mi^^mjiU)} 

(Li 1 •L12) ^^-rs^agft:^— r^^^LD5(4. ^^y^ym^^m 

[0198] ^LT. pSm<^42<bn^ffl:^l44^i;im^(D«JE^:«JP;tS<t. «^j^;i5y5/v=27(7)]I 

[0199] ^fc. pMS^l43<tnMmi^44<t(:iB^^t7)S/±^:/]P;t5<t. m»it^^y:y>^38c7)Tl± 
U:^^hmA^tl^X7i^^j:'0. ^^mPf^~^UL12^^h. mMX2<DU—f^7bm7<D 
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[0200] m^mWi^—^m'J-coM'^:fjmc}an^m^ (D^t^mtviov ^T] 

[0201] -r^^^-b. '^mi^i--^nhii^jfm^-^^^mi^i^—fmmi:mt. 

[0202] ^b-C. !f ^?f^J*xm«. 1il^S|5^<^^^#:?^H^B^*X^^-&tf J; 

[0203] I^*xmi4. SPg6^{::1i^^*^T^ct9l-'ieo-C*5t). #^*xm{4. # 

©p^cD^l^^^ilg^B^zirXatCjio-rff^^^tLfc^^filsru—ifS iM^i-t^m^B^ 
22^11 2^fB^SJl 30) tC^/^;;L-C. #^^fls:U'-ifS^^*-f-5ct5t-''^o 

[0204] o^o . #^^B^SJi (-t-=^.et>-^^^H^B^s;io^^^*i-5) l^*x 

. i^'^(D^mi^mmi±-^\ ¥*f*i^-f'ifP(Lii-Li2(^iais:{ig^^/c^6iJ: 

[0206] -t-S<b. lO(D^^^*:i/— if|FI5?i^^Xg^S5i<br% loO^^f!^!^— iflFPLll 

[0207] 7^^pj(7)^^|2|su'-if ^^(DMi^;^?fe-e{4. m^f^^nti^mw-i— 
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[0209] ^m^^m^^n-:>x\^<t. m±.m{m2'^^Bi^Mmso)(DW-m\^<D 

[0210] Ltzt^^X. 1i^[a]7^£^tb5^*xmSrM6r<bT'(i-7iC^^^2^|5^@(D|^5feX 
[0211] [^iS(D?1^^.5>Srfc;fflLfc?|^^] 

[0212] m^it. ±m<DmMmm5Xi~im2m s (D^$H^BfifeM^^-^HSl^*^-*5v^T. ^ 

IHI @ <D)i^H^B^«B#(Dfti:S (pS<DGaAsg26) 7!>mm■rhi^X':^^y^>1:f\:.tlW: 

[0213] ^yx.(4\ milH] g (D^B^B;55cS0#(Dii (^l^H^B^:gJi22) (D^-^. *±gt>l^(Dg 

tmtii-t^^X^y=^>i/i.XhX\^\ 
[0214] i-7^£^^*>. S (D^^H^ft0#C)*±g^^(^«^S^tBi-^^T\ lims^B^ 

Sl22:fcJ:T>'^2^B^B^«S30^rc5'5":/^'LT. 1^2111 @ <D^B^^:tB#(7)^^^ 

[0215] ^bx. r(Drcyf^>^^x\ &m(D{pfi\^^^^tM.fm^mtii^^tz'ik. ^im @ (T)^ 

B^Bi^KSX;,Jc:^Lfca'9(7)^H^BJ?5cM (^l^H^B^;SJi22<Da#lf|i) ^^i^S/^:/^^ 
5fef -So i-^xt. ::^-y5^Vi/"|^5fe{CcfcoT^ffiLfc^^fls:St^21cr)^ffi75^ 
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[0216] i^<D^<DmM(omm'] 

[0218] :^mn\t. mk.\tcD-K/TCN. iyvD-K/±-Rvjf^hf<Dumm:W-kz.n\^xm 
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[3] 
[4] 
[5], 
[6] 
[7] 

[8] 
[9] 



^t^!i^mt-^^n^m2iz.mm(D^m^^—^m'?-o 

±ti^mwi^~'^m(Dm^m^hmm\.x^^^mmn. iouTau±:^^-^30um 
uTx^^:zt^wmt-t^m^m3i:imm(D^mi^^^—^'m^o 

±mmimm(Dmmn. ±mm2mm<Dmmj:^^hm^^^t^w^t-r^m^mi^^ 

±mmimm(Dmmi^. ionTnsx±^^-DsonTn^j.rx:h^^t^<^m.t-r^m>km 



^fmmxjfm^tix\^^^^t^wmt-t^m^mn^B&m(D¥^mi^^-^m^o 

thXioK). 

±mmimmi^.±tm{^^-^xKmhrifz^^mi^^—fm(D—mc^}t^\^xm 
ifhtix\^^^:ii:^!mmt-r^m>^m7iz.tmo)^mi^\^-^m'f-o 
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u~^m(D~m(omm^'o-h.yh^ti:mmxmf^^'^^^t^<i^mtir^m:^m9iz. 
[12] ±m^^m-wi^--^mi^.:^h^-(y^vtX'7!)^<>mmi^t:iV^yi^^mmnn^vy-^^^ 

[13] ±.mvyiyMf^T.uxn^-^hrifcmm(DV~yi^m±^^w^m^. jite^^^^*:^- 
■^m{^mi^^^^mmf^iim^^^thxio<o. 
±td.mimmMf^T.uxii. ±mmmf^T.mi^x^xmf^^titiim^xoxm.m 
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^^m(Di^mw')^^B0.^T.mi^x-Dxmf5^^nfz^mi^^—fm^m^\^x\.< 

[16] ±IE<D|^*xm(i. ^m^i^mm:^^ti^Xo\^^j:<^X}o<o. 

^m^jiun. ±^<D^mm<D^m^m^Bm.Mi:mi:ix^xifm^titc^mi^ 

\^-^mi^n!ti.x.^^mi$^i^—^m^^^^-r^xvi^fj:ox\^^^:Lt^wmt-r 

[17] ±.m(o^f^^fj:^mi^m^Bf^-S:TMxi-i.. m^^(D^mi^^rB^MJiux(D'^ 
^x\.^^^t^wmt-tm^mi5{z.mm<D^mi^i^~-^m^(Dmit:f^mo 

^mxu^tiVyiyy^h^4^m(Di^mi!^i-—^m^i^ii\'^x. 
±mm2mmit. ±m])'y^:y<D:^h'7^z^:iii{^(Dmm^-h-m(D?!immxxmf^^ 
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[22] m\^m^±T(D^'7^y'Fm-(:~mts^ttU^. ±m(D±.^^yym(D—m^^h^4zf'^ 

oi,cfj:^x\,^^:it^wMt-rum^22\^mm.(7)^^mw\^~^m^(Dmm:^mo . 
[24] : ±m(DmimmMf&j:mi6xum2mmmf^jim^)sif^.(i^-ts:<t^^ 

z7hytym^m^^xmm^^x\f^^^t^w^t-t^m^m2nz.mm(Dii^^i^^— 

±m^mw^mm±(D±tim(o^mw\^~^U(oiiLm-r^mmti'im(Dmi^X'(D 
±mmmwi *3j;a±ism2(Hi g <D^^Bf&^xj^-0:i.tz'^^B^m^\^tz^^. 
±m^mi^mm±x'^^Bf^M^^x. ^mi^mm.±<D±mm(Dmmi^. w.2(o^ 

m^\^~^'k\'^^-t^^^m-w\y~-^n=i'(omm.-^mz-^^^x. 
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^Bf^R -e^s Lfc^ai ^i^*-r 2^Hi^sg nut . 
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